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Heel Contact Semi-heelContact ~ Whole Sole Contact ANOVE
unit mean SD mean SD mean SD D
Kinematica Parameters
Stride rate (Hz) 1.02 0.07 1.02 0.06 1.04 0.04 (ns)
Stride (m) 1.34 0.09 1.31 0.10 1.20 0.10 0.010
Velocity (m/s) 1.37 0.12 1.35 0.15 1.24 0.10 (ns)
Double support phase (%) 24.1 2.5 25.0 14 2175 0.9 0.004
Segment Angle
Sole (deg) 14.1 2.0 9.8 2.4 7.1 3.1 0.000
Shank (deg) 111.5 2.6 109.6 2.9 106.4 2.8 0.003
Thigh (deg) 117.0 3.7 118.3 2.7 117.6 1.5 (ns)
Jonit Angle
Ankle (deg) 97.3 2.5 99.8 4.9 99.3 2.8 (ns)
Knee (deg) 174.5 2.4 171.3 2.3 168.8 2.9 0.000
Foot Print
A line (deg) -5.8 2.2 -5.3 4.4 -2.6 5.9 (ns)
B line (deg) 10.0 2.5 9.4 3.4 13.0 5.5 (ns)
Reaction Force
Vertical Force
F1 (N) 625.5 80.6 619.4 114.5 575.7 54.2 (ns)
F2 (N) 408.8 4.1 421.7 63.1 420.7 35.6 (ns)
F3 (N) 582.3 73.4 590.7 91.3 567.8 29.3 (ns)
Horizontal Force
Disaccelerate phase (N) -105.2 22.0 -94.7 28.4 -78.0 7.4 (ns)
Accelerate phase (N) 113.7 18.9 103.4 15.0 99.0 14.2 (ns)
Force Vector Angle
Disaccelerate phase (deg) 81.5 1.8 83.3 2.0 83.5 0.8 0.026
Accelerate phase (deg) 81.9 1.5 82.9 1.2 82.4 1.5 (ns)
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[Abstract]

Motion Characteristics of the Gait of Students of Hokusei Gakuen University

Tsutomu SASAKI
Yutaka MINOUCHI
Shousuke MIYAKE

Kazuhiko TSUNODA

Takayuki KOIKE

Walking is the most basic movement for human beings. It is characterized by periodic movement of two
feet supporting the body's weight. The purpose of this study is to clarify kinematical characteristics of
students' gaits. Ground reaction forces and digital footprints were recorded during the standing phase of the
stride. The gait of twenty-four students was analyzed with a 120 frames-per-second video camera. A three-
dimensional image analysis theorem and a projective transformation method were used for data analysis. The
natural gaits of the twenty-four students were classified into three types according to their movement. The
first type is represented by a movement of the heel contacting the ground first. The second, the whole sole
contact type, is represented by the whole sole of the foot contacting the ground. The third, the semi-heel
contact type, is represented as an intermediate type of stride. Gait velocity increases with increased stride
length and stride rate. Some kinematical results of the analysis which are significantly large include the
velocity, stride length, and knee and lower foot angles. These characterize the types of heel contact. In
addition, the heel contact type produces larger reaction forces than other aspects of the gait, including both

the contact and release.

Key words : Gait, Kinematical characteristics, Video Analysis, Force, Digital Footprint
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